










Institute of Paper Science and Technology







Committee List ....................................................... v
Southern Pine Mechanical Pulping ............................... 1
Evaluation of Strain in Earlywood and Latewood of
Loblolly Pine in Cyclic Compression ............................ 25
Fundamentals of Brightness Stability ........................... 37

A G .E N D A
High Yield Pulping PAC
8:00 Welcome EarlMalcolm
8'30 Southern Pine MechanicalPulping Alan Rudie
9:15 Evaluation of Strain in Earlywood and Cheryl Rueckert
Latewood of Loblolly Pine in
Cyclic Compression
9:45 Fundamentals of Brightness Reversion Art Ragauskas
10:30 Break
10:45 PAC Meeting (Advisory Committee Members Only)
10:45Introduction SpencerEachus
11'15 Southern Pine Mechanical Pulping Alan Rudie
11'45 Fundamentals of Brightness Reversion Art Ragauskas
12'15 Breakandworkinglunch
12'30 ProjectProposals SpencerEachus
Selection of one or more of the three
preproposals for further development.
Recommendation to RAC
1'30 New Project Discussions AlanRudie
2'00 Fall Meeting and other PAC Business Spencer Eachus





IPST Liaison: Dr. Alan Rudie (404) 853-9706, FAX (404) 853-9510
RAC Lia'lson: Dr. Sam Mc_bb'ms (904) 9374864; FAX (904) 963-3077




Bethlehem, PA 18017 Princeton, NJ 08543-3301
(610)861-3431 (609)896-1200
(6I0)861-3412FAX (609)844-7323FAX
Dr. Bill Frazier *(1996) (Vice Chairman) Mr. B. Robert Harley *(1995)
Research Specialist Director Process/Environmental Service
Boise Cascade Corporation Bowater IncOrporated
4435 N. Channel Avenue Pulp and Paper Group - 55 East Camperdown Way
Portland, OR 97217-7652 P.O. Box 1028
(503) 286-7408 Greenville, SC 29602-1028
(503) 286-7467 FAX (803) 282-9372
(803) 282-9570 FAX




349 NW Seventh Avenue West Nyack, NY 10994-0000
Camas, WA 98607 (914) 578-7173
(360)834-8284 (914)578-7175FAX
(360) 834-8382 FAX
Dr. James K. Tumbuli *(1994) (Chairman) Dr. Michael A. Veal *(1995)
SectionHead,HighYieldFibers WoodFiberScientist
MacMillanBloedelInc. WeyerhaeuserCompany
4225 Kincaid Street WTC 2B22
Bumaby, BC, CANADA VSG 4P5 Tacoma, WA 98477-0001
(604)439-8617 (206)924-6122
(604) 439-1254 FAX (206) 924-6324 FAX































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































...L :....................................................................................'"_x'_nF ........./:_i i.ii.i_.i.iii.i.iiiZii..Zi_Z31.ZiiZi_i.ZZZi
An Evaluation of Strain
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® Introduction
>> Fiber Variability











IIIIIIIII I..... IP_ ,,,,,,nn,_n?:.................]nnnnriii .......::::::;iiiiii: i i ii....
i I II IIII I_1 ...........
® Variability of Wood Fibers
_>Anatomy
- cell wall thickness
- fiber length
_>Mechanical Properties
Bimodal Distribution of Fiber Wall






0 r_ - _ i - -:: - _ _ :_ _ _ i _. ,
Double Wall Thickness (microns)
26
Wood Blocks
i i i ii ' i i ii'i _ R i'.iiiiii'iiii.iiiiiiiiiiii'iiii'i'iiiilJkiiiiiiiiiiiiiiiiiiiiiii.iiiiill iiiii ......
® Salmen, Fellers, Tigerstrom





I I I I lll Illllllll II IllllIllllllllllllllll
]lllJ . "i"i{{{' iiiii' }'i i i
® IPST
_ Earlywood and Latewood
- strain: width of growth zone change
- temperature: different temperature rise and temperature at
equilibrium
- Preferential Energy Absorption by Earlywood?
27
Response of Earlywood and Latewood to
Cyclic Compression-10,000 Cycles
...........................iiiiiii_iiiiiii_iiii_ii_i_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii _ 1_ _iiiiiiiiiiiiiiiiiii .......
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Between Earlywood and Latewood
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® IPST
>>Preferential Energy Absorption
- Earlywood breaks early in refining process




III .............................................................................. _..... J








® Investigate the distribution of strain between earlywood
and latewood in fiber aggregates subjected to cyclic load
to simulate a disk refiner. The working hypothesis is
that the earlywood fibers will be preferentially strained
and have a larger temperature increase than the
latewood fibers.
30




- Loblolly pine log, hand cut to make chips of pure earlywood or
latewood
- chips were refined using low energy
- pulp was fractionated to find single fibers
· 4, 14, 28, 48 mesh screens
· fibers then pasteurized and placed in cold room for storage
Fiber Aggregates - Experimental (cont.)
IIIllJlJ[llJl III I ::_i-:_:_: - ' ' '"' ,,,,
® Experimental
>>Fiber aggregate mass determined with 12" Sprout Waldron
>>Fibers were mixed in a 50/50 ratio by mass of earlywood and
latewood
- before mixing 5% of either earlywood or latewood was stained with a
fluorescent dye
- fibers mixed and brought to 30% consistency
31
Fiber Aggregates - Experimental (cont.)
® Experimental
>>Frequency of 10 Hz
>>Double Ampli_de of 1 mm
>>Aggregates video taped undergoing 10,000 stroke compression
sequence
>>Curl index measured at 0, 1, 10, 100, 1000, 10,000 cycles and
each half cycle following the indicated cycle except 0
Curl Index Definition
i::::ii:::::::::::::::::::::::::::::::::::::::::::::::::::::................... ':::::::::::_:: ::IIIIII1::::::::i i::::i ............................
::_:_::_::::!'!!'!!!!_'Jli:........ ..............
Cur! Index = (fiber length / longest dimension) - 1
Yellow line = fiber length
White arrow line = longest dimension
Straight Fiber Curl Index = 0
32
Average Values 
of Curl Index at 10 Hz 
1 10 100 1000 10000 
Number of Cycks 
33 
Strain Definition
...................................................... iHiif fffilif ffff fl_ff_f_H_,,illiili¢...................................
Whole Cycle Half Cycle
Strain = Average I Curl Index half - Curl Index whole]
Average Absolute Values of Individual Fiber
Differences in Curl Index
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii01111111iiiiiiiiiiiiiiiiiiii/iiiiiii iiiii iiiiiiiiiii iiiiiiiiii





0.00 , , , , ,
1 10 1O0 1000 10000
N umber of Cycles
34
t-Test, Average Absolute Individual Fiber
Difference (AEW=ALW)
·............. ................ i i]frr[!rrj',"", iiii ..........................z_iii_i_ill i /ciiiilc_i_zl
Cycle Fiber Mean # Observ. Prob. Prob.
Type 1-tailed 2-tailed
11.5-11 EW 0.064 46 0.292 0.585
LW 0.056 52
l10.5-10l EW 0.257 46 0.000 0.000
LW 0.086 52
1100.5-1001 EW 0.248 46 0.003 0.006
LW 0.105 52
II000.5-10001 EW 0.244 46 0.000 0.000
LW 0.074 52
110,000.5-10,0001 EW 0.196 46 0.211 0.421
LW 0.163 52
Conclusion
I I IIIIIIIIIIIIIIII i iiiii_[r',"_ _ _ _ .........................
i)IIIIIIIJ/lU[III I II i .._1. ......_.... } r iii[_,lf_ _ _77_ i''' ........ - ---- --
® Earlywood's curl index has a greater change with each
compression compared to latewood at most of the











® The Member Companies of IPST
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